Tetracycline inhibits W7FW14F apomyoglobin fibril extension and keeps the amyloid protein in a pre-fibrillar, highly cytotoxic state.
A significant number of fatal diseases are classified as protein deposition disorders, in which a normally soluble protein is deposited in an insoluble amyloid form. It has been reported that tetracycline exhibits anti-amyloidogenic activity by inhibiting aggregate formation and disaggregating preformed fibrils. In this work, we examined the effect induced by the presence of tetracycline on the fibrillogenesis and cytotoxicity of the amyloid-forming apomyoglobin mutant W7FW14F. Like other amyloid-forming proteins, early prefibrillar aggregates formed by this protein are highly cytotoxic, whereas insoluble mature fibrils are not. The effect induced by tetracycline on the fibrillation process has been examined by atomic force microscopy, light scattering, DPH staining, and thioflavin T fluorescence. The cytotoxicity of the amyloid aggregates was estimated by measuring cell viability using MTT assay. The results show that tetracycline acts as anti-aggregating agent, which inhibits the fibril elongation process but not the early aggregation steps leading to the formation of soluble oligomeric aggregates. Thus, this inhibition keeps the W7FW14F mutant in a prefibrillar, highly cytotoxic state. In this respect, a careful usage of tetracycline as fibril inhibitor is indicated.